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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A t 140B), plural functional units (130A, 130B) and plural program counters (110A 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data register 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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T-?\sfx?t fries i mnwmmfrWM. ttzm 
cooo 1 j 

15 (VLIW) £&JB-fSiw:'&&. 
[0002] 

[tfcfccO&W] 4c«SUVLIE (JBftfrtfL Very Long 
instruction Word) ^D7nt7tStff-f ~J?)V 
fS^Ta-kvV- (DSP) O#SFKW0hr&. ^Sfro 

rn* . y 3iit<55TT'j y->< 3 yxmm*imx'$> 

6 m$.<?>&^ Is^&fitim ( instruction 

level parallelism ILP) £fOJtt Sfl&fjfcJ; O^ffitt 
<t^>/tS. -ix^rn*.y^flj(e|gjg£ft£y:7 r-.> 
xT • TT'J^-^g >«^-rsS^V^)gttILP$- 

mizz'm<mizmft*imx'3>&ui$LTt>z. 
W)Z%r\xz%\,\ fxris^mrwrn (tlp) & 

?x?x&fr$xis>y F^^nntf-rsro-fey-y-co 

±Lt:$MlZfiimt>tiZ>'J?%< k hm-Xli&gVtiiG 

«f(C(iTD-b yV<D%«OMg£mi±TJ Vti-X'h *) . 
&-oXm<7)?x? (Xlixu-y K) *>^>C53-H$-5lff 

•t h wzmmfoxb hz\tfr t>*x » a . 

[0003] 

[yl%& { #ifcl «k 3 fc-f SHijg] VLiwjir -f : J?fi/m 

mmmfozwmtsm*?. z<mcn> mmmMm (m 

■ber crunching) j mi^-va yCgW^Oj: 
3>5ri!fi8o. )V~T^<r>?x?{zmzm^hi>. 3> 
<<7)«i&<r>7T>)<!r-i/ny{t^ H&OTn-fe -y-^'T 



I/O**, fllttf. H^ifeS.^SDSPm)^-^ 

3>(iDSPt$iJ»3!aa^X^<7)M^$r5 y^X-TS. & 

^^X^fcBI^fcmiLPfcWl/OvfirK J§fU 
K^Tli, l$IS#fig&l>SP;$-*/Urt&/l~7^| 
fffc^^M^ LTWOriri^f, \)ir—zsa yiz£ OS 
£LT^*. 

[0004] £*>IOTtt£*^8^KD«;i:*lfc. ft 
<?)8t&3yj^( frtmfiftxl-iSjL-MzX &mtrru 

9f-{C5jcf £ 0 %im.X]/ y HA.<0VLIW*5CT*.& . ^ 
■y 7 7-ffi«. rj >v\M VLIW|g(3ffl55 -y ? 

0>&. ^^^r#Ctt. SfHB^To^A ■ ii+jy?* 
■mt-th Xhh 3 ^W)Wih^x h U 

$(»TT'm-^ffl-^f-^x Ml— At LTfgfrSft 

[0 0 0 5] TD-b'/t (^i^^i>'^ 

ttx-zz) izMixiz. imr>vm4y?~v-7Z 
tvka- V -xh V-IscrmftfrniZtiX^Z. &%) 

^.N^^\ (stall) -t&tX'Afr 

hy xv^V&\yX'$m&x Y~>\>-tz>$.X'WzvmL 

(o^^mmitt hfiw. t %m j t ^ 3 «»^*Bfifif 

^ftfrsTC-^T^iia 21^/\' 7 7 r iz X o7Dt y 
•9-$-U*LTV^„ o/N'-r-fl&fcJ:*. * 2^y->ry*r 

453^tRJIS^«ro-lr-y-9-{cJ:S«jRx^.y K^ife^ 
LTv^S. -r*03-*»4>01}J:VLIW#^ : Jy-Fm 
lZ££ tfflBlf?X?mffii<fry'U*:yy-kl3&} 

[0006] MtX. VLIWro-fe y^i^ftSiBi^tCJi 
LTv»^V\ i^J2^>'^yr-*7^±%i;'ILP^$-r. To 
•b vD-«!S$rSiJji^tW#x 4 fc . VLlW<7)||tr{i©fii(c 

ii^ff-rs. &ot x vLiwro-fe-yiMi§ijjiA«ia^ 

[0007] 

¥x?^ mmtiffi£Ewmmy-zi7'7j**vy?i& 

ttm^^T-? ■ Tn-fe y-rt-fcS. t—9 ■ 7u 
■b t"914» 1 Xfim 2 K<y}f*> ^>A>T'S^W(ci!i^ 
^1^-h'Tli, Tn/^A^iRlf^orn^ 
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x? t mmnm^mzmi txru^^^am 

[0008] m&Lmcr)?—? U : JX?iZA*H K¥#fc 

bim vmmLt:¥tti)*t>mf8.$ti^ mmmcvmim 

4 Y<T>ir-9VVx9k AIM K<9«&3SSt;:re« U 
^TW^Atf^y^tiBiM WT-^V-Jxtk 
BiM Y<7imgm.k KW&th . % 2 KT'ttr- 

osHsui/x*. ^<tt lmefflmwxfWAv 

[0009] r-^To-fe y^^X\mnV^X9 
WW&Zft Lxm 1 ^E- h'*> £>JS 2 H^v *LTS5 
2*- K*^m 1 K^^MT'# S . 
[0 0 10] 82*-KTfcL f-^rnt.ytli, # 

( 1 ) A-»M Kco-f-^l^'X^fcAlM K<0fiSIE5!g 
Stft^t ( 2 ) KOf-^ U^'X;? i; B 

*H vwm^smm-ziiiiGk£$imz7<xM-y 

«^S5-#^-r&^^^tf^l <JH^x h 'J-AtcjS 

&-r*>. f-^7Dt7tii. mi^xhv-Mzx 
ofmzti&By-j vwT-fi'i'Xfcv&km^L 

V«' 1M Ycr>T—!n'i?x?ffM%:$A,X'1>i.^. z\ 

wmxu. f-^7n-b 7 tii bim vnmmmm 

g<^#£#Bff 6<fr^*£^tr3$2 fSKS-x h 'J -A 

[ooin T-^Tn-fey-9-(if&^ia<ttsro^ 

5A->q£«Ji*tr. SSHE-KT'tt. f-?7Dtv 

•*mm i Ta?7j*/ivy? tttfti-tz&w Dvx-r 

5. X<±. ^t-KTfct T-?Tn-fe.y-tra3SlT 
0^5A^^y^{^jCtSN/2h' y K7)ffr^£:7x -y 
f - L . 2 7' D ^7 A# *> y ? tC^lO-r & N/2 h' -y 



Ki0^^7xy^-tS. 

[00 12]x-^Tn-fe.y^-|i, 3£ltfH*XMJ-A 
Xitm2^X b 9-A0^4>*>*m*£g;UtS 

[0013] 

immummi ^mmzmTF-tmiL^mmm 

tt, JiW^C6xTO-b-y^X<lC6xt^r^-9-X ■ 4 yx 
h X* y b ttTMS320C62x/C67x 7r;'J f7>Tu* y ••/-£ 

ii„ £fc-f*t>-x • 4 yx b7* yhttfrd-fimztix 

V >S rTMS320C62x/C67x CPUt tfr<SHr y h , #Bg#-f 
Kj t rTHS320C62x/C67x«aS««&j 

zcom%umtz£y)it£jxh. mwm£±, arx- 
licexitmcy-ttx'&z, ^t^mk %m,mmz 
iih. ztizxmwi&coffiikirzmmiziimbtzwz 

[0014] zzix-mitzm&k . c6xco^4>^ag 

S(CPU) 1 0 0c7)r2Ttrn^7i>.^*'J 1 0 5 tf 
16O<9Hl^L£0#0^$*iT<,^. i 

c:Ta^«j(cfcv^T4^aj^)e^vLiwrn-fe y-^cos&f^ 

Kl 30AtB-9->f HI 3 0B<021T>f FtfbZ Z k lZ& 
MZiVfcW H 1 3 OAtBlf -Y K 1 3 0B(7)P|^r 

y^7r>f;H 4 OAfc 1 4 0B$r^tf. -JRKC6xT- 

fit. mimm&zmtL. fmmt^-fwa-vk 

xbT*mrth. Mx.X^ ZcomS:coTti-t-ymi— 

rnzt k »>t:mmirzmtt-& . y y b *> x T$!IS» 

7v v7lz&ktbt>ti&. Z.tit>8^-%<7)^u y9i)^l 
WM7y4y<7)mL®®gmiz-r<x^y+Ziih. 

c6xffl^T^m— covlj m^it^-y /bk wxti& . 

[0015] l&#7M Xyt yf-/^3-H^Sl 1 50 

7i7f-7o^A*>>^ (pc) st^siiffl®a:i 1 

*»J 1 0 5 ii^^f ^ XA' 7 f /f3- Hgi 1 1 5 
t7x>yf-§tiS. ffr^r-fxyN'-y^/rn-Kg^l 
1 5<iCii^<0gS^^^T3-HL. X*rVa.-)V 

&mz^izji <om7jk$tii x 3 iznfcommm 

(S, L. MXtiD) h'^-f Xvt-yf-rs. 8^ 

*T-*^^^a'3T-fX>'N--y^Sfl., -t-f KS04, 
«ISiS*Jt 9 1 T'fcS,, -*M K 1 3 OAt 1 3 0 WiT 

v7yj±ftmtmtz>&ttmkW. 1 3 5At 1 3 sb* 

WlS^I.4HKIIgl 3 5A 
XJ± 1 3 5«j7x7f • 7"D^ix^«7>^^$lJt« 
SSI 1 0{C^UTfl^7*HUX*^c07xyf-iS- 
fJa^MSJiSiia^vx^SI/XxTSS 

1 2 5x%>ktz>. m&KtfQLiKms. m&?r?x? 



(4)582000-29731 (P2000-297!5 



mmmmi 1 o^f^Lxn«ithmL^yYy 
tih. 

[0016] Igfifcofit, Y 1 3 OAXfctBiM Y 
13 0 B±.<0&$iitim&-t h WX f 7 r A )V\ 4 0 A 
Xitl 4 OB^^l^x^H&HISx JPi. 

-^^*'J1602r*rU 3 0Atl3 0B 

«T-^t'J 1 6 0WksUzT7±Xth. MAW 
7.? 1 5 0(iC6xTo-fe -ylM 0 0^Srf^S-$lJfflhrS|g 

•tiotz, &--e?)m?Zti£xbV-J>X' J §-z.t>tL&<o 

T&ttfttf. l^ffcl#^-XhU-i».^^5r3!!«lnr|g-c 

•y^ • Tn^A^>>y^at/®iiiBisi i oAtmm 

■fh®mm i &k*M Y 1 3 OAfcBlM H 1 3 OBCISJt 

/■ra-KSBl 1 5t20<0--if-ftA§„ fc^r* 
7/\'y?-/T3-KgSl 1 5«2oOgfcftl 1 5 At 
1 1 5B£#«3*ifc. #ggl 1 5At 1 1 5BtC«i& 
^T^r^2 1 7 At 2 1 IZtfimZtHZ. ttrirr 
? 2 1 7 At 2 1 7B(J#>5r AIM H 1 3 OAiBlM K 1 

3 oB(c#^i&tt*&-ra . msm 1 3 5 bij? x -y 

f- • 7-U^A^^y^S^fflll 10 (01 ) <0ftb 
*)izyx yi-- 7u?yKii^y9-Batmmm.\ 1 0 

BtCfiSr4i.S. MiX. 7x7f -7D/7A*>)> 
^XlXSlJffl^gl 1 0 At 1 1 OM>T0>£Xf>mW 
Ty4>W&i>. S^12 0Atl2 0BtLT. A-<M 
KtBlM KOPrfrtcfrSt (-t%b*>. MS) LTU 

$j»§£bi 5 oAt 1 5 oBi>iinrc£>&„ 

[00 18] C6x^m2M#SE£^LTU&*<. To 

X'hhtf®tim%&) £i>Mmmxt>&. C6x«i 

w wzttmti. Y(r>mmmm^znw-z 
frhxhh. *m\cm&i\mm\t. m&ewxiz 

rxitm>)/w&*mwi'i;x?<?>j:o%) . tewt 



[0019] 02t0^S7'o*>y9-{iJilTtfOJ: dtc 

1 1 OAt 1 1 0W)&*t>K rD^^t'J 10 5 
(£*U*2£#-MI:3;h.'Oi& ) *>&#ft4r<f X" 
•y^/ra-K^ai 1 5 At 1 1 5B*w**o¥/<C4r<y 
h (VLIW8^Air.y h^l/2) J7i7ftl». 
T^T^^S2 1 7At 2 1 7B«i^^ AaiXB^ 

T3-Klfirai 1 5 At 1 1 5m rffljgwj 06xt,); 0 

liZif < Xrt-vtttlh F<HMttMgfE£BSU 
LK Ml. ayDK. B^«Bggc0S2. L2. KZ&.W2 

tvc. T-f7^f-*>£>7*u-t-y-»ra r»^<7)j C6xt 

[0020] M7n-fe •y-tT(i, ^StLT v^v« 
AVX^a^xTJiai 2 5teAtM HI 3 OASflffllt- 
^'X^tB^^f H 1 3 OBJdfflfUxX^cOM^^SOji^ 

z*>hm4 Yim&?>-*tfmzixx^hfr*w&L. 

ZtHZ^-oXm^^^-lh. Kl 30AtBtf>f 
H 1 3 OBcOH^giM^Sr^^nT^S^. 

ra^wxfrgii 2 5i±ztit><7)m&*-£mft 
cow Yxiim&*im±zti&. m(?>9mmxM.--}; 

<ry*H Kco^'m^SrSWt^. z\<n%&. ^oyfA 
(fx?) Z«imt-$-&Zti>£t:miL\,\ zcoxy- 

7umi±m&?>.<7)Wisi~?x7tixi>®m-&. -t%b 
^timvi;x?ff)nitf?hm&L<D-?x7 1 -e^jja^ 

(ryxy-7 ■ -vxfcomijtfZiiZ-simt i%muf%t> 
[0021] 2KW( Y<,z£X<r>m$;C6KfflWUi;x 

?ti§mtz><Kmt%\>\ ^«nmmx\ umv-jx 

9<r)foh\><r><r>7*.tf2mw—tt\^. zomofflfti' 
: JX9\± rixfjW Y\Z0)7*tPtet&. rxu- 

^ (X\m^tiWi'Xr-J>m8L*)) IXok-flOrS. 

m&*z$t&zttmGm£i\\ c$xmDtwx2n 

ItZtimWUiSXfXttWmUiSXfco-mmTi: 

■tts : TYv^yy ■ t-Yimmtm ■ mam 

X>r4T>'$IJ»t'>y h$-^tfCSRT\ -?"C0ffi(7)h'-y h 

lixu-y ■ -»m YX'\m2m&wm*)&m\z\£$ih ■ 
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2m&tihim&:\\ C67x (tmsbsum) x-a. 

[00 22] ZZ?&3tTy7?217At2l7W® 

WtLTtm^^liLl^ ft-,T. A* 
4 K 1 3 OAfttMM F 1 3 0B£§iR-tS£T<9«KiX 
&7r4A<iBR')£lfetY?A4M F 1 3 OMSiR-thi. 

omsLZtii. mmiz. b-»m **&rrr9 2 1 7b 

liC:fi£>(7)j|l£BtK KWWcSBaw**. AIM p** 

(ttcb*,. r o j £ r i j t% x<2 r i j £ r 0 j 
(O T'ftS.ri£&K$*K;V\ Clftkt&gfcJEtTOR 

[0023] ftfcSrtrtWUi 1 <itLh^*iJ»U^X^ 1 
5 OAXli 1 5 OBOo- h'cOi 3£\ ^^^fH*- 

WT<i r #«j m&XsiSxfoftmmx-h 

h : 

b'-yh )S 

3 1 : ftm^X F >J -&At *X F 'J -AB£#§? ( ± 
JBUrSlOSySW) . 

30: 3^:/W;!^fca3K9£tffMb*yF3 1 
29: ££7r^#&*£tt&<t:.yF3 1-fevh 
28: -kXbV -&bt¥X F U -^B£f*£ ( imt 

h&2mm) 

2 7 : S«£*XTTtS&£tf# ( 0<7)^^T^Sija 
2 6-16: "fm 

15-0: fja^XTT - ~?X9 t'vh. IER^ftl 

l^^fcj: OSlii^S 0 1 bV F < r 0 j liA-»M F 
13 0Aa,4x^ r l j JiBHM Kl 3 0BA.-§-t4» 
tlh) 

[0024] WL^XfT • VX^Ji-I ZTli lt'yh 
■ UT^-xfc*\ Jjd&fc LTSija*^ ») 2 t'-y 

h^X^i^aTfigT-ftO.. -5-O^mib'yh^A 
1M l"vi>ft*£MttU S2h'.y F#B1M F^<?)ig 

[0025] fcTHi. J: *)2mZtlfcC6xisX 

t m 1 fcjjk-ti. ? OPCt— FT#— <Z)X P 
•y F»HfftftXad>6H2 left & J: d % 2fiPCt- F 



[0026] ftSJfcTW^Ati.. Tn-b yHf^St$ 
tf. ?;UT-*r«A&t/B-»M F • 3- F'VTo;/ 

ftSt-FTo^A^y^HSSm.. <frve 

msi>X5oy?m*W-4 YW&VVX* 1 5 0AX«B 

in vmmwjx? 1 5 0B<7)t't>4>*^\ne— r 

/^fr^-f > • TFVXPvX^PElfct'v-F^xT' • 
>M7=j4 >iz X 9 -by hZtlhZ twmztvfcw 

^mcoi^m^wjx^^ziommza^-^tLt. 

[0027] ^JSILTtA^ F 1 3 OAfcBtM F 1 3 OB 

Hii&xby-Atf%fii-&mwmmi, mmm?? 
j**mizmfLx\,*&frxim®$:Wbmt L&^a> 

-ix^l-POfiaiWi. «fjt^ra-F • XMJ-A 
(^(CAW) ^3S5-fS^*iftS 

ztiAt&mzmtftsn&iK xammroyy 

xfzmfLittk, r-?xti*HY\3ffih*-*X-)V 

?hfrx\±m&L-fzmaj>--?x?ztfm-$-z,. soa^^ 

[0028] Wf\t±MWx<m^Lt:mX\ x FT 
FT4^^(U^^ ni n + 1, n + 2Mn + 

3) fcjta™-rfts. 

F ■ XFU-AcoTFl-X^^. ff^^SrdHIMff/m 
H$TFUX5:^t»J(cxhr <ffi#) . 

2. r^gj mmvitxtizztnm&ftwm/ysk 
x-XT-rmwmza-v («r^mt«(c«To2o<7> 

^>>-r<i r^jj i,z5^9)V1)^h) . A^^f FfcA 
^ F^girj- F • X F U-A^c7)^>yr^f|fir. B 
^ FtcB^ F^-J«3- K-Xh y-AAwfljy+yr 
*Wti. ROa (A^ FlflJBl^^^O) fcRla^^t'J 
cOold_tsk_GRs(CX FT^y^ s RObtRlb^X 

3. AmjlJ^Uj/X^cOrtgSrROb^l!). ROatRlaOff 
^^e^o-FSrUff (**7t:4^ 9Mj>frh) . RO 
bfc RlbWffJt^McOO- F * ^ff. 

4. CSRM^^X^COrt^JrRlb^ift. R0b?)|*j§£A 
-t^f F<0AHR^a, R2afcR3a^XhTr7 r ^. R2btR3 
b$rXhr^y/P. 

5. IERiPJffll^yx^Ort^5rR0b^|j| N R0b^rt^$-A 
-9"-f VWSXN&m^ R6b^R2a^E). RObfcRlbS-^t 
•J OCtl.regLsave^X F T7~f}V^ R4at R5a^X h 
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6. ISTPSlffll^xX^cOrt^SrRlb^iS. R7b£R3aA. 

KakKIaZXY-Tyyjl^ R4bfcR5b£x Y7^y 

1\>. 

7. RObiRlbfc^'JcO (Ctl_reg_save+8) ^\Xb7 

yriv^i^ixvr^fii. <nm{cttR6bfcR7 

b) 

8. zzx-?^>\ift®±-YX-mi*. 

[0029] 2o<W r-*##— OXl^y 
til. men rjs^-j ftfpt. 

^x-f>iz\t tm^im satf £ 1 1 j: o 

-Vt&lz-1j(OiH V^^yy-ifiMi^iil. M 
^OffifflliigJ»U Vx ? £«MftM K i> > r £8 

>?&ttfH»ggl 1 0AXI21 1 0B*<§|#^<-*\ X 

c o o 3 o ] mz L^mmx'Mru^yAMmmwj 

^Mtt-HTJWfLTVvSfV^fctt, 7-o-fe.y-9-{i$iJ» 

[oo3n 2*im)±tm&ztvt:*& % mm. 

WGHft#S!<94afcJr£A. B, C s DtDf^„ 2ft 
^«ffl^ii:^{iABi:CD, ABC t DXIiAfc BCDT*$> I . 
ftoTT-u-b 2XI13 (AB/C/D. A/BC/DXteA/B/ 

cd) x\±4m%£.ffl£c%i. n«n,x. Aw<m^ 

4fl|<^SIL/ v :JIS*>^*^SI«02*X<i3«c^ 
izm^ol, 

[0032] #St<9 1 0£7)#^t8|g<iC6x7-df 

(predication) X'hl. U*0Ufc0jTkt £ft 

4<i#»fcJ:9£<fctfirt»#U 7-p-b-y^2-9--Y 

fflimt&t-fZ. ZtOMli. Aif-f K^l/y'X^ 
OloAi-fc'nt 3liTV>**»*#-;PL ( fi^i.ff^'-v > 
TVXt (predicated) ffig.) . B"»M Kiififcg 



CWit**^ 2oo^x^c0rfe^h'J 

h lX-evlzLtiU~>'X?Zffl8Lxm%2>3-\ t X 

0. XJlS^rS^ HA^I^tpyx^o2ooSa 

t fficoftgsii. 3eH7r^;PS^ Xti 

(S9&* ) SrMa-fS £ 1 1>X'$ h . 
[0033] ^lHtt{«(<7) i -wX^i. P^S^ h y 
-J>bLX4mxhV-J> (¥%<ry*MX) izWWh 

*ttxmf?&c\tx't>z>. ztutusuttmx'h 

h. 03 (±) tM4 (T) (i, 

?>AiM h'fSr^(H^»f«S:^i?^T'llffL. B-9->f H 

■tz><Mzhi : >7>A,8-*M7n<frfrh. mmiz. £x<D4 
^^muzf < xj* <y f-^rig-e* s t Jis-ri. t , b 
*m vii£mx-mtz%¥#<?>*H xco (4^) mm 

[0034] *Hil0«ii WlsiSX?* 2Mit-?hm 

#*D. ^\si/x?<rmWfi-'1i<ry<)-4 Ylzlffctz, 
<£gtfi> *) ( -t&jb^iii— f ^ - V<ryf4 h f ^ 
- ^'A fc Bl/ ^ ^ 7 r 4 twmticn 3 1- 5: ^ 1 1 , 
jt-iX+H H(i^iti#coB-t^ H • v^'a 

P>-*X:?:7W/UO-tMX#2igfc:5:£. 

mtox-bh. 

[0035] f ^-^*<7)D--f K^'flS^cO^ Ft&»4 

ztiu%<n%m<'i;x?7T4)i ■ a yi-'j^mvi; 
xmkmitttmizzt>izim* ; mti-2>. xi±%m 

ttx. m<r>u=Jx^y r ^)V rcj im^^-~>'- 
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w newt, mmmittmrn^ixm-^ 

?*xi-zzbffx$z>. zco^-iSs y(i#sr#j{cB 
[0036] mvmsbmmzznm&z^ t'*>i> 

o 3- m$tih z twrnztixm z t fc&ssn 

vmHz&t-fimmiK amuBixomt&zk 
£<mt?& (zmiTn7y-?izt~?x*mzmffit 

[0 0 373 03fcM-&fc. ^lUfc^HiTD^^t 
f 1 0 5*\<T> r 2Sj T^-bX(7>i®ttS-S!ia-ri,(j*> 

5 6 1:-/ h ) s-aj^-rs. £ wf^i^^^jsitffg 

K 1 1 OAfc 1 1 0M>t>y x >yf- • To?" 
^A^^^^a^J^gai 1 OAfc 1 1 0BS:4#T, & 

Ht> 1*M 7)\>X'A$i$i)£}.±.ZmXX*-%: 
l^cft, FIPOA'-y 7T7S*g-*i!a3 0 7 At 3 0 7Bfc L 
T#iM Fizmibtl. ZOrtyyrV >ytt&M V 

■ y*v+-7ury&*vy?Rvmwmwi 1 OA 
tn ommurizhh. zwrno-rvyx y^is 
mmmzis^x&tiix'b o . m 1 ^te0i«o2s^- ml 

[0 0 3 81 B-lMKfrjlSfc. ta&ttJi^ 1 Sligfll 
(,r*Ui r#gfj FT\ AIM K,i r^-^- 

=j\ im Yx-hh) tmmizmmx. *s3 2 2B<;t 

mmco^ny--y h£«gU ZtiZ rji^j C6x 

(mmmcozoiz) tLx? 4 zj*v+-thimt/ 

rn-Ff&Sl 1 5n<n®V&*m^$&. KfcH 
[0039] miZ. A-t-f Ftt*<^tt*ElT<3«fc 

tmtxm. ta^ryr? 2 1 7a«, t^^y h 

£A1M H • y\-^r>y h 3 1 8AiBiM K • y^>y h 3 1 

8 b t v - vtzm\<n^ v-h ■ rrrhmS3 1 
flntr-y F£iiiirrs.r t tttsts^nryrutz zx 

mfiZtlZ (t%h-h. B1M H • U^'X^ - THPX 



0-1 5teA~tM H • l^X^y-OKOl 6-3 IT' 
<fcl>l^X;? • 7KVXB' fclflttfcih.*) . 7C^« 
#fcM?Ttt£^-f Sj§jDt'>y h##/\':Jr-y h b^T-'/ 
h*cr>®«<D&tii<frizmMZtl. &~?X>*7--yhte r# 

^ wvbi bm-*ztiz. ®mnm3 1 9«Aif>f 

YX\iS (B' k«ftfii4 ) ^ K • 

fe^^-S. v;^Tl^^^3 2 1 li&iJ«!&S|3 1 9C05I] 
fflTFT-A^^ FXttB' ^-f H • h ( 3 1 8AXJi 

3 1 8B) <r>b*>t>fr*mm-Z. WRLtzKlrv Ui 
*M YBiz^-fXoiz r»£c7)j C6xr^^N° yf-Stf-r 

AtM H - y\'^.y h tB' 1H K • /^ y h*W>f K - 

9->f F{C4iSr^KU:S-*-tS^^-y 
T'* J ^^^ta^3_ K<y)^tjBJn§fi 
Ty4 Vi±mxi'-'y>X r^A N B' . A. A. B' ^ j 
(,z%LX^&Xte£X<7)AiM FtrtrKtry hSrjaJlL 

timzmit. mL-t&m<7)>—7->xiz B - , 

B' , A. B' ¥j x\ Ztiii. £XW Ytifisoirt 

izm<mzm.-?h. ^h^isfr-T-vxamtiifi 

10iiLh^L3S. -T%b*> rw. B' % B' , B' . 
B" . A. B' . A. A s V. A s B' <7)£o%is- 

y-yxi&hzbhhh. 

[0040] HF^JfttTDt ••/ •y-ttxo^^fflos&L 

(*^-«) To^y^£M~^ft£#>£iKU 
^ -i/'A^ Hj b^o %m&lim®cO$i&)<*ft 

mom2mmcom^ *~z; ■ *m Yzmizmtiz 

ifflmizm^Ltz r^g| 3 _KB-9->f ft j t 

<7)4^ (4 ) ^fi^-y h«ftc7)5Eh.J^t-. 5IJ rffl 
^(OC6x5£M.j t r^-^^-^A-^>f Kj cop^rti^ 
fif^lilT^JtJ-^fM-S. Z<mx\± { } rtOtSr^Jim 

— M7)v (mmm-ty^x) nxM.mzmr^tit 
^ i><7)x\ttmcoy-j 9 ivotcDbMHzmiZtih 
<%Ktf^^mtihK%x%hzb*wm-h (* 

^1^: An A 12 {B,, A, 3 > B n {B 13 B, 4 > A 14 
{A 21 B 21 A2 2 B 22 U 23 (A 24 B 23 B 24 > 

[fgl] 
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A,. 




8 


An 
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An 
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12 









[0041] ±feo*T\ AfcB^-f K«^££(c2£f?f 
*-F i 0^^ttJ±SltT^<*^^ tfi<m*&. 

(ovmmwtt-thzbizji&mmmz. a*, z<o 

[0042] C6xT'H4i-f-SD|-c7)X F-;M±.X* U ■ 
-»M FT-XF-/P#3fc$feUv:B!N >I#<DC6x<0 J: o (;:£ 

i^xxA (Mi>--f y) #xf-/hj-&. ztummzm 

L*»L#* J £>, Xh-Mzmthm'0 2^ 

y z^izftm-h z t i>-*imz\ z^m^-^&n 
[0043] m*39&&ik mftihm2m3m<n^ 

-f X<7)3&a- H'Xh'J-A ££-<M X<t>¥&x F >J 

-Y^^r^m^imath. r 0 -^j ji^^m 

F££mr£B2^3!^t;:¥-»M Xco^arn- FSrHfr 

1 . To-fe y ^2 0 0rt>'|££*- F ) TUff L 
Ti.^^tvx^$^^Jii^^lX^„ 

2. SU&^VX^&tfXxTf&Sl 2 5fcii), Ta-b 

•yt2 o o(i±ienjfeweie^L^ j: o iztm*- y^\ 
ffiWhztim&L<. &~>xwm?v-\tm% 

13 0/W3t:-;X*i&. W4Y- 7i7f 



#£#8£LT^£RlttM F l 3 OAlix F-/H-£. 
Ztl\Z\mPH9)Vfrfrh. 

3 . bim f - 7i7f • rn^A*»7y^ai^$iiw 

XXYT>~f>VZftLXi\s-1- AIM K^XP 
■y F«i^J«Bai:lRl«{c^rn-fe >y-t$-ffifflLT^ff-f 
5. 

[0 044] C:c7)^«0y7b>7xT (t^hib. %m 
S^lx-x-f y^XfA, RTOB) .T .T T^*. 

T-fcSfc, B$#rBiM F 1 3 0B£Tyxy:rF Lfcir^RI 

Ji. -eof6<7)/jN$^^X^2:iI^tc||ff'tS<7)T-^V^ 
0, A-9">f F 1 3 OAcoro-b>y-y-tS*S-&L=5rftfltf^ 

[0045] RTOS^^' 3 y|d§^(c^tT-*S. 
t>zii\i2-o<r)m%&m£.cr>-3- F • x f y-A (^9- 

-fxra^^x) 1 3«4>7-o-fc.y?uij£ (*^ai. 

ftmi^icoWf F\ Ffc 1 

ffl^^ F) SrFW-F^7L^(-ftilf^^^v\ rj 
vm 5tt. fflSS^-a-F - X F y-A£J3'J*<W;/ 

A^S-jaJtTt^tc^:^ Xaya-Y ■ X F y-A£5& 
4£L^ith.{f=5r^ -e/i*J'rai*-t'fX03-F • 
X F y -ASrH^L^(th.tf?jr-i>=3:^„ 
[0046] HBmt^L— x -f ^^>-XxA<i, ^9- 
4 XV)X F 'J -A«K^$it^^^Rg7-o-b ^ay- 

urnA Y^imthkiibSiV,, tjtr>xmmtz?>w 
ffimMzmj YX'm*$mr*imTf>& r t ^at? 
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A-»M ^ro-^j -fti. oV&X'%. &^T1M F 

[00473 *BB«irciea itimizmix. s t>tzm 
commm%Mim*>t>ti?>. tot. -*mmimm 
Kimttdp. MTcyftmmxcom&izimifiiftwc?) 

zmLtcmmtztajLdz,. 

[0048] vitnmwizm ixmzixrnmt m^-t 
fwjxft. mm^mt. mrnyy^^y 

9b. mlHT-^To-fe y-tm, TO^Atf 

sfut h<Qbm®$m?miziitii>Mz x oro^ 

Af^^fT$tl£ff 1 =E- F t . SS 1 gfOx-? L^' 

~9VVx?frhftmhti%2WriT-9VVx9bm 
IBS* 1 t¥«EgBA^#8l L?t??S2g|c7)fiSfEgg£<£ 
ffl 2 ?u?y A# "7> 9 it-ray? A^g-oHf? 

zwm-th%i2*:-Yt. nzvt^xmsimizmmm. 

(2) miWS^MSLffM^^m^—^y'u^y^zh^ 
AIM Ybmtf-9ViSx9<r&ft<WmLtzm<mV 

<nwA vtmmtmim<?mt(r)fti%Ltcm<?>m--i f 
frL>mf£>zti* miTu7 : 7A.$*;>?iiAy--i f • =? 
-tvvxtbw m<tmm.tizm&L. m2m 

y?J±l)*7y9\i&H F ■ T-flsiSXfbW-J Ft8 
ffi&Mblcm&l. 312*- FT\ T-fTu-t /mi 

2r>am±Ltz-Tuyyj^^ix y v-j*£mmz$m 

( 3 ) m2mffi<r)Mm$i^m'r~?7r3*:v-Mztm 

x. m®mvi;x9x-h'>x. t 1» iwnwm 
w vmizxvmwisti. 3g2*-F-mAiM f • 

T-?UvX:y-fcAlM K«t^g^«^{i^< b i> 

\m<r>mnwjx9(r)k^ vmiz±o®wzti, 

-f F • -r-^i^fcBlM F«|gltg<Dlifm'>& 
< i lfflOi&JSIl^x^cDBiM FiftfcJ: 0»J»§ 
til.. j@*tur^tSr-:?7 , o*-y-9-. 
[0049] ( 4 ) ®2^I2i|cOSgi3r^ilT-^ra 



ZttsWi 1 h 0 -Mzf&§ L . AtM H • r-^ 
W^fcAlM K«^SSr^HLTllff$^ 312 

*-Ft\ m27v3?'y&*'yyfiz£t)mmtizm 

St^W* £-&tf3S 2 ft^X F »J -AfcJSg L . BhM 

f • t-^i^x^bim mm^mmtxmr 

( 5 ) ®2^IBK^ie^^lST-5'To-fe yfrfcfcn 
T. T-^T-o-bTF-ttt. 3*2*- FT\ 
A^y^tcJ; 9®»;XftS££S^*g&x-?Tu-by 

F V-Mzstmv. ( 1 ) AIM F • r-?l^*X 
?fcA-«M K«6g§gg£#Sg-ti>ifr^fc ( 2 ) B->M F • 
T-^i^tB-lM H«|^IBSr#Bg^StSr^S:X 
S(Ct < xn y f-t S C b iz X *) AIM Ktgfi^g 

^go¥7>t f-#^rs#^<o^^^tfm2fSr^x h y 

•J*^Nh' y h<7)#^-?:7j:>y^L. ®2rn^5^ 
Sr 7 x >y . Sft^Sr- * rob y ^. 

[0050] ( 7 ) ® 5«E«^)je^i(ir^ST-^7-n 
iSHfrHaS-f&TW^A^yi:. itl%— 

Jfrf 6&1M ^^trn/^^ y *>^N b' y h<Q& 
^7i7fL, ®2t-FT\ r-^TO-b y^im 
\7vyyKt)^y9\mm-h?U7-yh,*^)-frL> 
N/2t' 7 hCO^^^x-y^-L. ^T'oyyh.i]^ 
y?lznfc$h?U7yJ±*^yfrtJ\/2\z. y Yffyfa 

^•5- 7 x -y -7^5 , SM^If-i'rn-fe -y-9" 
( 8 ) ®23^tHSOitB^#^iS^-^7"o-fe -ylttCfcV* 
®lt-Ft®2*-Ffc<0^&^2*-Ft® 
1 F fc ^oW#x(i^tcJ: , 

( 9 ) 318 JHeaOjSHtft^lgT - ?70t -y-^fcfc^ 

•c. mmwui;x?fi<7)m.ia.mizmi®<?)t'>yhz 

B&lXT-frn-t y?\m 1 «- F £312*:- Ft 
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•fe y^im2t-Hfc^lt-Ht^ra^«J#i.l», B 
( l 0 ) m8WdMcr)m£tii$mT—?7n-b-yWzt5 

WC. f-^rnt >yv\i#mt$ommizt& l 
£$>^m$i$fi,zw, 2*-Kt§ii ; e-Kfc rmzmm 

(ID m23HB«coS^0^i57 r -^To-fe y-9-tfc- 
HT. ^l^xh'j-AXJ±^2tiJr^h»j 

tz-t&fflf)&*ATT ■ -?xmmmt. z-sts, m 

[0051] (12) *WmW£r~9V~JX5 1 4 
OA, 140B£. «IH8O;gl3 0A. 130Bt,« 
IKTuyy&ilVy? 1 1 OA. 11 OBfc^tfiBft^ 
^fSr-:?7"o-fe-yrc&D. SBlX<i®2^-K(7)fc' 
t>^^-Cjgfi?W(cf!^^T'*S. 8Sl*-KT'tt. r 

t-KTJi. T-^rD-fe.yD-«2ooaiL-3tTn^ 

JCgLT&iV*. f-^7cH:7tli. (1) 

A ^ p . r-^U^^fcA^ K«ttS§St£#Hgf-.5 
fSHS-fc ( 2 ) B*M V - "f-fUzSXfkBiM KfiSfi^ 

aim mmmzmLx^-fTu^yv* 
m£tz$i$£-&tjm i h *)-mz&§lx i«t 

Nt*-/h<7)^^S:7x>yf-ri.. ^2^-KT'<i. r- 
?TD-fe >ytm3c£<DiM 7)VX-££<rrTu7=7j±i]*) 

yfmmt'v hc^^sr7x-yf-ts*\ xami& 

trm2TD^7A^^y^#-5r <0N/2 t'>y h?r7x 



X^$fl«f&ai 2 5££tf. 

[0B5<9fS#&lBHJj] 

[an %msffiiz&^xmnnviw7a* y-fcomx' 
•viimx'hh. 

[02 ] *WWr> l Hife0ftcffi->T3SE$#l7tH 1 OT 

n-b >y >y ?8@-c& & „ 

[03 1 *w&<mkmimz j: 923g$fut0 1 or 

[04 ] *wR<njmmmiz£ *)$&zztifzm 1 or 

100 CPU 

105 7\3^yA^^J 
160 f-^^^'J 

1 3 OA AIM H 
13 0B B~*MK 

s. l. m. d mmmm 

140A. 140B \sVX9VtA)V 

110. 11 OA. 11 0B 7i?f -TD^A^ 

115. 1 1 5A. 1 1 5B ^x^Xy\*-yf-/x3- 

mm 

13 5A. 13 5B 

125 ffl&X-VXfAVXf-TmS. 

120 ^Mr^^^^sng 

145 l^'X^^ltffi 

15 0. 15 OA. 15 0B fflmi/iSX? 

2 1 7A. 2 1 7 B firfrTfT? 
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